Abstract. Interval maps with period three are considered and the Li-York theorem is improved to explore more chaotic behaviors in this paper. It is found that chaotic orbits are strictly separate from some periodic orbits, the map is topological transitive and sensitive to initial data.
Introduction
The study of chaotic phenomena in deterministic dynamical systems has attracted much attention within the last two decades. But what is meant by the term "Chaos"? More precisely, what is a rigorous mathematical definition of chaos? Up to know, there is no a precise definition and it has been believed that there is no such universal definition ( [Brown and Chua, 1996] ) Despite of this, we point out that there are still several tentative definitions of chaos, each of them reflects its own background. The use of the term "Chaos" was first introduced into dynamical systems by Li and York ( [Li and York, 1975] ) for a map on a compact interval. According to the definition by Li and York, Zhou then gave a definition of chaos for a topological dynamical system on a general metric space ( [Zhou, 1997] ). Another explicit definition of chaos belongs to Devaney ( [Devaney, 1989] ). Then Robinson in gave a refined definition ( [Robinson, 1999] ). There are other ways of quantitative measurement of the complicated or chaotic nature of the dynamics. They are Liapunov exponent, various concepts of (fractal) dimensions which include box dimension and Hausdorff dimension and topological entropy, respectively.
Motivated by different definitions mentioned above, we aim to improve Li-York theorem and explore more chaotic behaviors of interval maps with periodic three. With a little more conditions, we deduce that the interval map is topological transitive, and that chaotic orbits are strictly separate from periodic orbits except periodic two orbits and fixed points. 
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then p must be a periodic two point or fixed point.
We have to introduce two lemmas as follows( [2] ). Lemma 2.1 Let
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0,1, 2,... n = Proof of Theorem 2.1. The proof of (i) is in literature [2] . We just prove (ii). Let 0 ( , ) f C I I ∈ , and there exists a I ∈ such that
Then which intersects with each other at most one point, there are at most countable number of with positive length, the others are one-point sets. Denote the union of all those one point set still by S , Zhou proved that consists of non-wandering points ( [7] ). We will prove that it satisfies (ii). In fact, has at most countable number of isolated points. After removing those isolated points, become a complete set. 
